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Materials and Methods
Figs. S1 to S3 Table S1 The information presented below is intended to supplement and document material presented in the main article. We include here detailing the methods used to derive the particular aircraft responsible for the hole punch clouds observed over Texas with satellite imagery on 29 January 2007 and some details about the sizes of the hole punch reatures and to derive statistics of liquid water regions in and around major airports in the midlatitudes and in two Arctic locations.
To determine which types of aircraft can produce holes in clouds, we draw upon the spectacular examples of cloud voids observed with the Geostationary Operational
Environmental Satellite (GOES-12). First, aircraft with the potential to produce each hole were identified as those that flew within the altitude range of 7-8 km and within close proximity in time and horizontal positions to tracks provided by the Federal Aviation Administration. Using an estimate of the local winds from the average speed and direction of motion of each hole, the aircraft flight paths were adjusted laterally according to the difference in time between the aircraft track and projected hole location (see Fig. S1 ). Due to the rapid sequence of aircraft along certain flight corridors, it was not possible to identify each hole-producing aircraft.
Three-quarters of the hole-producing aircraft were identified (Table 1) . A full spectrum of aircraft types was found to produce the holes and canals on this day, including passenger, regional and military jets.
We followed a total of 94 features from their first appearance on a satellite image until they were no longer visible or until the end of the time period had been reached. For each hole (identified with a number n), the area (A), maximum dimension (l), width (w, maximum dimension normal to l), x and y positions relative to the initial position, speed, and direction of movement were recorded manually as a function of time relative to its first detection.
From the satellite images, some canals reached lengths of 100 km (Fig. S2a) . Most holes widened during the first hour or two following detection, with an increase in their area, lasted up to four or more hours, and decreased in size towards the end of the time period (Fig. S2b) .
We estimated how often supercooled clouds occur near airports in mid-and high latitudes using the space-borne CALIPSO lidar and CloudSat cloud radar from June 2006 to May 2008 as described in the body of the report. The occurrence, which here is roughly equivalent to the coverage, is calculated as the ratio of profiles with supercooled liquidtopped cloud to the total number of profiles within a 100-km radius centered at each airport. A commercial aircraft will cover this horizontal distance when climbing to about 10,000 feet (3 km) where many of the supercooled cloud layers are noted in mid-and northern latitudes.
Not surprisingly, the areas surrounding the five large commercial airports highlighted for the midlatitudes have a higher frequency of supercooled stratiform layers with tops of -10 to -20 °C than for lower temperatures (Fig. S3 ). Liquid clouds with top temperatures of -10° to -20°C and -20° to -30°C have occurrence frequencies of about 5 or 6% (annual average) and 2 to 3%, respectively. The probabilities are larger at the two high-latitude sites. Private Jets C56/750(2), GLF4 (1) 
